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Refer to this Report As 

Enviro-Tech Consultants Pty. Ltd. 2026. Preliminary Geotechnical Site Investigation Report for a Proposed 
Extension, 40 Wolfes Road - Neika.  Unpublished report for Hamish and Rachel Ostler by Enviro-Tech 
Consultants Pty. Ltd., 8/05/2026. 

 

Report Distribution 

This report has been prepared by Enviro-Tech Consultants Pty. Ltd. (Envirotech) for the use by parties involved 
in the proposed development of the property named above.  

Permission is hereby given by Envirotech and the client, for this report to be copied and distributed to 
interested parties, but only if it is reproduced in colour, and only distributed in full. No responsibility is 
otherwise taken for the contents. 

 

Limitations of this report  

In some cases, variations in actual Site conditions may exist between subsurface investigation boreholes.  This 
report only applies to the tested parts of the Site at the Site of testing, and if not specifically stated otherwise, 
results should not be interpreted beyond the tested areas.   

The Site investigation is based on the observed and tested soil conditions relevant to the inspection date and 
provided design plans (building footprints presented in Attachment A). Any site works which has been 
conducted which is not in line with the Site plans will not be assessed.   Subsurface conditions may change 
laterally and vertically between test Sites, so discrepancies may occur between what is described in the 
reports and what is exposed by subsequent excavations.  No responsibility is therefore accepted for any 
difference in what is reported, and actual Site and soil conditions for parts of the investigation Site which were 
not assessed at the time of inspection. 

This report has been prepared based on provided plans detailed herein.  Should there be any significant 
changes to these plans, then this report should not be used without further consultation which may include 
drilling new investigation holes to cover the revised building footprint.  This report should not be applied to any 
project other than indicated herein. 

No responsibility is accepted for subsequent works carried out which deviate from the Site plans provided or 
activities onsite or through climate variability including but not limited to placement of fill, uncontrolled 
earthworks, altered drainage conditions or changes in groundwater levels.  

Footing exposure classification is presented on a layer-by-layer basis. In practice, some layers may be 
removed during excavation or replaced as part of site cuts and fills, while others may be incorporated within 
the building envelope. The information should therefore be regarded as guidance only, and the designer must 
assess the actual founding conditions and make the final determination of concrete strength, curing and cover 
requirements. 

At the time of construction, if conditions exist which differ from those described in this report, it is 
recommended that the base of all footing excavations be inspected to ensure that the founding medium meets 
that requirement referenced herein or stipulated by an engineer before any footings are poured.   

The preliminary slope stability assessment presented herein is based on inferred parameters derived 

from field observations and DCP correlations only. No laboratory shear strength testing has been 

completed at this stage. The assessment should therefore be regarded as preliminary and subject 

to revision following additional investigation and testing.  
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Executive Summary 

Envirotech completed a preliminary geotechnical site investigation for the proposed extension at 40 

Wolfes Road, Neika. The investigation included test pit excavation, Dynamic Cone Penetrometer 

(DCP) testing, soil logging, laboratory testing, preliminary footing assessment, and a preliminary 

slope stability assessment. 

The Site is located on steep south-facing terrain and comprises variable clay-dominant soils with 

locally gravelly and sandy horizons. The investigation identified high plasticity clay, shallow low-

strength soils, variable fill conditions, elevated moisture conditions, and evidence of poorly 

managed surface water around the existing and proposed building footprint. The Site has therefore 

been classified as a Class P Site in accordance with AS2870 due to the identified problematic ground 

conditions. 

A preliminary slope stability assessment was undertaken using an interpreted engineering ground 

model derived from DCP resistance trends, field observations and inferred engineering parameters. 

The preliminary model returned a calculated factor of safety of 1.28, below the adopted target 

criterion of 1.50 for long-term stability. This indicates that the Site may be vulnerable to shallow 

slope instability under the currently adopted conditions and assumptions. 

The current shallow soil moisture conditions are considered to be significantly influencing the 

geotechnical assessment outcomes at the Site, particularly the reduced shallow soil shear strength 

conditions identified near TP04. These moisture conditions are interpreted to reflect a combination 

of uncontrolled runoff from paved areas, poorly managed stormwater, wastewater disposal 

downgradient of the building, ponding around near-level benches, and localised water use during 

excavation around tree roots. These factors appear to be contributing to wet, low-strength clay 

conditions within the upper soil profile. 

Although elevated moisture conditions were also encountered at depth, potentially associated with 

groundwater discharge from a nearby geological fault, the shallow moisture conditions are 

considered most influential to the interpreted shallow failure mechanism and preliminary slope 

stability outcomes identified during this assessment. 

In Envirotech’s opinion, improved drainage and surface water management may significantly 

improve the geotechnical outlook for the proposed development by reducing shallow soil moisture 

conditions and increasing near-surface soil strength over time. However, engineering judgement is 

required to determine whether drainage improvement alone will be sufficient to adequately manage 

the identified slope stability risks, or whether additional measures such as further investigation, 

remove-and-replace earthworks, retaining systems, suspended footing systems, or other 

engineered solutions are required. 
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The Site also exhibits significant reactive clay and tree-removal effects associated with a previously 

removed Eucalyptus regnans adjacent to the proposed building area. The resulting tree-affected 

characteristic surface movement is estimated to be approximately 100 mm, consistent with tree-

affected Class E footing conditions. 

Given the identified geotechnical constraints, the proposed development should proceed only with 

detailed structural and geotechnical engineering input. Water management should form a critical 

component of the final design. In particular, all surface water runoff encroaching upon or residing 

within the Site should be intercepted and diverted away from the existing and proposed building 

footprint to reduce infiltration into the moisture-sensitive clay profile. 
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Site Investigation  
The Site investigation is summarised in Table 1. 

Table 1 Summary of Site Investigation 
Client Hamish and Rachel Ostler 

Project Address 40 Wolfes Road - Neika 

Council Kingborough 

Planning Scheme Interim Planning Scheme 

Inundation, Erosion or 

Landslip Overlays 
None 

Planning Trigger (Land 

Stability) 

A land stability assessment is required due to proposed earthworks exceeding 1 

m depth in accordance with Clause 14.4.3 of the Kingborough Interim Planning 

Scheme. 

Proposed Extension 

Investigation Fieldwork was carried out by an Engineering Geologist on the 23/3/2026 

Site Topography 
The Site is defined by the proposed building and works area which has a very 

strong slope of approximately 31% (17°) to the south 

Site Drainage The Site receives overland flow runoff directly from the north. 

Soil Profiling 
Four investigation holes were excavated from surface level around the proposed 

extension (Appendix A): 

Investigation Depths 

The target excavation depth was estimated at 2.3 m. Test pit TP01 was sampled 

to 3.3 m, test pit TP02 was sampled to 2.7 m, PT03 was tested to 2.3m and test 

pit TP04 was sampled to 3 m. Borehole logs and photos are presented in Appendix 

B & C. 

Soil moisture and 

groundwater 

All recovered soil at the site ranged from moist to wet. Seepage and groundwater 

conditions were encountered at shallow depth, with wet soil conditions observed 

throughout much of the investigated profile. 

Geology 

According to 1:25,000 Mineral Resources Tasmania geological mapping (accessed 

through The LIST), the geology comprises of: Permian Unit Puo, contact 

metamorphosed by Jurassic dolerite.  

Wind Loading  

Terrain category:  TC2 

Shielding Classification: NS 

Topographic Classification: T0 

Wind Classification: N2 
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Introduction and Scope of Works 
This report presents the preliminary geotechnical site investigation completed for the proposed 
extension at 40 Wolfes Road, Neika. The investigation was undertaken to assess subsurface 
conditions relevant to foundation design, Site classification, soil reactivity, drainage, and 
preliminary landslip susceptibility. 

The Site is not located within a mapped landslip hazard overlay. However, the proposed 
development includes earthworks exceeding 1 m in depth, which triggers a requirement for a land 
stability assessment under the Kingborough Interim Planning Scheme. 

Field observations and preliminary interpretation indicate that the slope contains variable clay-
dominant materials, locally gravelly, with groundwater or seepage encountered at shallow depth. 
These conditions are relevant to both foundation design and slope stability. 

This report should therefore be read as a preliminary geotechnical site investigation. It documents 
the investigation completed to date and identifies the need for further targeted assessment before a 
final Landslide Hazard Assessment can be completed. 

Purpose of this Report 
• The purpose of this report is to: 
• document the Site conditions and subsurface profile encountered during investigation 
• provide preliminary Site classification and footing design information 
• summarise the interpreted ground model based on test pits, DCP testing, logging and 

laboratory testing 
• identify preliminary landslip-related concerns requiring further assessment 
• recommend additional investigation and testing required to refine slope stability 

assessment 

Status of Landslip Assessment 

A preliminary slope stability assessment has been undertaken to assess the potential impact of the 
proposed earthworks on slope stability. The assessment indicates that slope stability may be 
sensitive to the adopted shear strength parameters and groundwater conditions. As the current 
assessment is based on inferred parameters derived from DCP correlations and field observations, 
the results are considered indicative only. Further targeted investigation is required to obtain 
representative strength parameters before finalising the land stability assessment. 

The preliminary findings presented in this report indicate that the Site may require a combined 
geotechnical and structural engineering solution rather than a conventional residential footing 
system.  
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Site Classification Summary 
In accordance with AS2870 – 2011 and after thorough consideration of the known details pertaining 
to the proposed building and associated works (hereafter referred to as the Site), the geology, soil 
conditions, soil properties, and drainage characteristics of the Site have been classified as follows: 

CLASS P based on the following problematic ground conditions identified at the site: 

• Fill other than SAND encountered/proposed at the Site at a thickness greater than 0.4 m (up 
to approximately 0.5 m). 

• Based on DCP testing, soft soil was encountered at the site at depths of up to 0.6m at the 
base of the fill in PT03. 

• Low bearing capacity soil was encountered with allowable bearing capacities of less than 
100 kPa to a depth of up to 0.3 m in TP02; 0.7 m in PT03; 0.9 m in TP04. 

• Variable high plasticity clay 
• Substantial proposed cut and fill within the structural footprint 
• Tree-removal effects 
• Groundwater and poor drainage conditions 
• Preliminary slope stability concerns identified during assessment. 

Notwithstanding the problematic ground conditions identified at the Site, the calculated 
characteristic surface movement corresponds approximately to Class H2 reactivity under natural 
conditions and tree-affected Class E conditions following consideration of the removed Eucalyptus 
regnans adjacent to the proposed development area. 

Geological Setting 
The Site is mapped within Permian Parmeener Supergroup sedimentary rocks of the Malbina 
Formation / contact-metamorphosed equivalent. Jurassic dolerite is mapped upslope of the Site, 
with a mapped fault/contact between the dolerite and underlying sedimentary units (Figure 1). This 
geological setting may be relevant to the observed elevated moisture conditions, as groundwater 
may preferentially migrate along geological contacts, fault structures, and permeability contrasts 
between dolerite, talus and sedimentary units. 

Findings 

Subsurface Conditions 
The subsurface profile encountered across the investigated area generally comprised clay-
dominant soils with variable sand and gravel content. The logged soil units were variable and 
gradational, and the boundaries between materials were not generally observed to represent sharply 
defined or laterally continuous stratigraphic layers. For this reason, the detailed soil profile should 
be interpreted as a record of local material variation rather than a series of discrete continuous 
layers. 

In TP01 (see Figure 2), higher gravel content soils were encountered in the upper profile to 
approximately 1.5 m depth. Below this depth, the profile transitioned into high plasticity CLAY, 
typically described as CLAY with sand and trace gravel. This clay-dominant profile continued to the 
depth of investigation, with no clear transition to a substantially stronger basal unit encountered 
within TP01. 

In TP04, the upper profile also comprised clay-dominant soils, including Sandy CLAY and CLAY with 
sand and trace gravel. A relatively discrete high plasticity CLAY interval was encountered between 
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approximately 1.6 m and 2.1 m depth, broadly consistent with the clay-dominant interval observed 
in TP01. Below this, CLAY with sand and trace gravel continued to approximately 2.9 m depth, where 
a cobble-rich Silty Gravelly CLAY unit was encountered. This cobble-rich material was not identified 
in the other investigation locations and appears to represent a localised stronger or coarser deposit. 

Overall, the Site is interpreted to comprise a variable clay-dominant slope profile, locally gravelly 
and sandy, with high plasticity clay forming the main material relevant to foundation and slope 
stability assessment. The variability in gravel and sand content complicates direct correlation 
between test locations; however, the dominant engineering behaviour is interpreted to be controlled 
by the clay matrix and its moisture-dependent strength. 

In summary, TP01 shows gravelly soils in the upper profile and clay-dominant material below, while 
TP04 records clay-dominant material to about 2.9 m before the cobble-rich Silty Gravelly CLAY unit. 

Geotechnical Ground Model 
The detailed logged soil profile has been simplified into engineering units to better represent the 
behaviour of the slope materials for geotechnical assessment. This simplification is necessary 
because the logged soil boundaries are variable and gradational, and do not appear to form laterally 
continuous stratigraphic layers across the Site. 

The engineering ground model has been interpreted primarily from DCP resistance trends, field 
consistency, moisture condition, and the relative position of TP01 and TP04 within the proposed 
building area. The model is therefore behaviour-based, rather than a literal layer-by-layer 
stratigraphic model. 

For the purpose of preliminary slope stability assessment, the profile has been divided into the 
following engineering units: 

• Firm High Plasticity CLAY 
• Stiff High Plasticity CLAY 
• Very Stiff Medium Plasticity CLAY 

The Firm High Plasticity CLAY is interpreted to extend to approximately 2.1 m depth in TP01 and 
approximately 1.6 m depth in TP04. This unit is considered the most relevant to shallow slope 
stability because it includes the lower-strength clay materials identified from DCP testing. 

The Stiff High Plasticity CLAY was encountered below the firm clay profile and appears to continue 
to depth in TP01, with no clear basal transition encountered within the depth of investigation. In 
TP04, a stronger transition was interpreted from approximately 2.6 m depth, below which 
substantially higher resistance material was encountered. 

The Very Stiff Medium Plasticity CLAY is interpreted as the lower-strengthened engineering unit 
within the simplified slope model. This unit was most clearly indicated in TP04, where stronger 
material was encountered below approximately 2.6 m depth. The continuity of this unit across the 
slope is inferred and should be treated as interpretive. 

The engineering unit boundaries shown on the cross-section are inferred and should not be regarded 
as sharp geological contacts. They represent interpreted transitions in material behaviour for the 
purpose of preliminary stability modelling and further investigation planning. 
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Preliminary Landslip Considerations 
The Site is not located within a mapped landslip hazard overlay. However, a land stability 
assessment has been triggered because the proposed development includes earthworks exceeding 
1 m depth under Clause 14.4.3 of the Kingborough Interim Planning Scheme. 

Several landslide features have been mapped by Mineral Resources Tasmania within approximately 
1 km of the Site (Figure 1). Of these, MRT landslide point 8577 is considered the most relevant 
comparator, as it is located west of the Site in a broadly similar topographic position downslope of 
the same mapped fault structure. 

It is noted, however, that landslide 8577 is mapped within Quaternary colluvial / talus material, 
whereas the Site is mapped within Permian sedimentary rocks of the Malbina Formation / contact-
metamorphosed equivalent. This represents a significant difference in mapped geological setting 
and means that landslide 8577 should be treated as a contextual indicator of regional slope 
susceptibility rather than direct evidence of instability at the Site. 

The Site is located on a strong south-facing slope, with overland flow received from upslope areas 
to the north. The investigation encountered a variable clay-dominant soil profile, with perched 
groundwater or seepage observed at shallow depth as well as deep soil moisture potentially 
originating from a deeper regional groundwater flow associated with upgradient faulting. These 
conditions are relevant to slope stability, particularly where proposed excavation, filling, retaining or 
drainage works may alter the existing slope geometry or groundwater regime. 

The model indicates a potential shallow slide scenario with a calculated factor of safety below the 
adopted screening target. This result suggests that slope stability is sensitive to the adopted shear 
strength parameters and groundwater conditions. 

The preliminary model does not constitute a final slope stability assessment. The current 
assessment relies on inferred parameters only, with no laboratory shear strength testing completed 
at this stage. Further targeted sampling and laboratory testing are required to confirm representative 
strength parameters, refine the slope stability model, and complete the final slope stability 
assessment. 

Recommendations  

General 

Due to the identified problematic ground conditions and preliminary land stability concerns, the 
footing, retaining and drainage systems should be designed by suitably qualified engineers 
experienced in reactive clay and sloping site development. 

Land Stability and Earthworks 
The preliminary slope stability assessment indicates that the stability of the Site is sensitive to the 
adopted soil strength parameters and groundwater conditions. Based on the inferred parameters, 
the calculated factor of safety does not meet the adopted screening criterion for long-term stability. 

The current assessment has been undertaken using DCP-derived correlations and field 
observations, which provide indicative estimates of soil strength only. These methods do not directly 
measure the effective stress parameters required for slope stability analysis. Given the sensitivity of 
the model to these parameters, further investigation or mitigation is required to confirm acceptable 
stability. 
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At this stage, three potential pathways are available to address the identified land stability risk: 

Further Investigation 

Targeted undisturbed sampling (e.g. Shelby tube or block sampling) and laboratory shear strength 
testing (triaxial testing) may be undertaken to determine representative strength parameters for the 
clay profile. These results would be used to refine the slope stability model and confirm whether the 
Site can achieve acceptable stability under current conditions. 

Remove and Replace 

The preliminary slope stability model indicates a potential shallow failure mechanism with a 
calculated factor of safety of 1.28, below the adopted target criterion of 1.50. The modelled shallow 
slip zone includes fill to approximately 0.5 m depth overlying wet, moisture-sensitive high plasticity 
clay. 

Given these conditions, the project engineer should consider whether removal and replacement of 
unsuitable materials within the structural footprint is required. This may include excavation of fill 
and weak or moisture-sensitive clay, replacement with engineered fill of suitable strength and 
drainage characteristics, and incorporation of appropriate subsoil drainage. 

Any remove-and-replace option should be designed and certified by the project engineer and should 
demonstrate that the completed earthworks provide acceptable foundation performance and land 
stability. 

Drainage and Groundwater Management 

Surface water and subsurface water management are considered critical to the long-term 
performance and stability of the proposed development. 

Observations made during the investigation indicate that drainage around the existing and proposed 
building footprint is poorly managed. Surface water appears to be entering the proposed 
development area from multiple sources, including upslope runoff, uncontrolled runoff from paved 
areas, local stormwater discharge, wastewater disposal downgradient of the building, and water 
used during excavation around tree roots. This water is not being effectively collected or diverted 
away from the building area and is contributing to wet, low-strength soil conditions within the clay 
profile. 

The current shallow soil moisture conditions are considered likely to reflect a combination of 
uncontrolled runoff from paved areas, poorly managed stormwater, wastewater disposal 
downgradient of the building, ponding around near-level benching, and recent use of water or 
pressure washing to excavate soil around tree roots. 

Immediate drainage rectification is recommended to improve Site soil conditions and create a more 
favourable geotechnical setting for the proposed development. This should include interception of 
upslope runoff, collection and controlled discharge of runoff from paved areas, positive surface 
grading away from the building footprint, prevention of ponding on benches, and controlled 
discharge of stormwater well away from the slope-sensitive area. 

Wastewater disposal immediately downgradient of the proposed building should be avoided unless 
specifically assessed and approved by the project geotechnical and hydraulic engineers. Additional 
subsurface moisture loading downslope of the structure may adversely affect soil strength, slope 
stability and long-term footing performance within the clay profile. 
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Drainage improvement may improve shallow soil strength conditions over time; however, it should 
not automatically be relied upon as a standalone stability solution. The project engineer should 
assess whether drainage rectification alone is sufficient to manage the identified slope stability 
risks, or whether further geotechnical assessment, testing, remove-and-replace works, retaining 
design, or other mitigation is required. 

Foundation and Structural Design 
The proposed development includes substantial cut and fill within the structural footprint and is 
located within an area of variable high plasticity clay affected by groundwater and previous tree 
removal. Based on the findings of the preliminary slope stability assessment, reliance on shallow 
moisture-sensitive clay soils within the building footprint is not recommended without further 
detailed geotechnical verification. 

The suitability of a conventional shallow slab-on-ground footing system must be assessed and 
confirmed by the structural engineer, taking into account the problematic ground conditions, tree-
removal effects, proposed cut and fill, drainage conditions and preliminary land stability 
considerations identified in this report. 

The footing and retaining system should be designed by a suitably qualified structural engineer 
experienced in reactive clay and sloping sites. Deep bored piers founded below the weaker clay 
profile may be considered by the structural engineer in preference to shallow founded systems 
within the cut/fill zone. 

A suspended floor system does not remove the requirement for detailed assessment of retaining, 
drainage and global slope stability. 

The final footing and retaining design must be confirmed by the structural engineer. Envirotech 
recommends that the design avoid reliance on uncontrolled fill, shallow high plasticity clay, or 
moisture-sensitive soils within the proposed structural footprint. 

Dispersive soil Management 
Findings 

The results presented in Appendix E indicate: 

• Soil tested from the Site is either not dispersive (Class 4 or greater) or only slightly dispersive 
(Class 3). 

Site specific recommendations 

• No specific dispersive soil management measures are considered necessary based on the 
Emerson Class testing completed to date. 

• The soils at the Site are only slightly dispersive with a low risk of soil/tunnel erosion. 

Soil Exposure Classification 
The soil has been tested for salinity impacts on footings in accordance with AS2870, as well as 
preliminary pH testing as a proxy to potential sulphate aggressivity.  

• With an exposure classification of A2, at a minimum, 25 MPa concrete is generally 
recommended with 40 mm cover using a damp-proofing membrane or 50mm cover without.  
A minimum curing time of 3 days is recommended.    

• It is also essential to refer to other applicable construction standards to ensure compliance 
with all relevant guidelines and best practices. 
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Plumbing 
Refer to hydraulic design drawings for detailed plumbing advice and requirements.  

Refer to Table 2 to assess soil movement (Ys) around pipework for different depth ranges. 

Table 2 Millimetres soil movement (Ys) for determining plumbing requirements for various soil depths * 

Building Profiles P* 
E 

Ys >75 
H2 

Ys 60-75 
H1 

Ys 40-60 
M 

Ys 20-40 
S 

Ys 0-20 
A 

Ys 0 
Dwelling All Yes 0-0.1 0.1-0.5 0.5-1.1 1.1-1.8 1.8-3 >3 

* Depths in this table are based on surfaces at the time of testing and do not allow for the influence of any additional fill 
added to the soil profile unless the Iss calculation depth has been modified based on the proposed cut and fill (see ‘Footing 
Minimum Target Depths’).  Where additional fill is proposed (and not indicated in the attached plans) Enviro-Tech are to be 
advised of final FFL’s so the Site classification can be recalculated according to the specific fill reactivity and thickness 
used in the design. 
 

Class H1, H2 and E 

When pipework service trench basses fall within Class H1, H2 and E depth range as shown in Table 
5, and all plumbing recommendations herein have been implemented, the drainage system must be 
designed in accordance with AS2870 which includes but are not limited to ensuring: 

• Avoid penetrating edge beams of rafts and perimeter strip footings when possible. If 
necessary, detail them to allow movement. Use closed-cell polyethylene lagging around all 
stormwater and sanitary plumbing drainpipe penetrations through footings. The lagging 
should be at least 20mm thick on Class H1 sites and 40mm thick on Class H2 and Class E 
sites. Vertical penetrations do not need lagging. Note: Sleeves that allow equivalent 
movement may be used instead of lagging.  

• The drains attached to or emerging from underneath the building shall incorporate flexible 
joints immediately outside the footing and beginning within 1 m of the building perimeter to 
accommodate a total range of differential movement in any direction equal to the estimated 
characteristic surface movement of the site (ys). In the absence of specific design guidance, 
the fittings or other devices that are provided to allow for movement shall be set at the 
midposition of their range of possible movement at the time of installation, so as to allow for 
movement equal to 0.5ys in any direction from the initial setting.  For example, in the case of 
H1 there needs to be an allowance for 30mm of flex in any direction of the initial central 
setting point. 

• Drainage under a slab shall be avoided where practicable.  

NOTES:  

• Pipes may be encased in concrete or in recesses in the slab when provided with flexible joints 
at the exterior of the slab.   

• The methods used should comply with the AS/NZS 3500 series.  
• For drains constructed in unstable grounds (Site classifications other than Class A and Class 

S), AS3500.2:2021 Appendix G of AS3500.2:2021 should be referred for general advice.  
• Hot and cold water pipes should not be installed under slabs, and shall be installed in 

accordance with AS/NZS 3500 series. 
• Performance solutions are required for Class E and P Sites in which case a structural 

engineer and hydraulic designers’ input is required for an agreed solution. 
• Refer to Hydraulic consultant for advice and design of all hydraulic services required to be 

documented with the above requirements prior to building and plumbing approval. 
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Site Drainage and Groundwater Management 

Surface water and subsurface water management are considered critical to the long-term 
performance and stability of the proposed development. 

The Site currently exhibits poor drainage conditions, including water ponding and infiltration within 
the proposed work area. Investigation identified wet high plasticity clay extending to depth, including 
moisture contents at 39% within TP01 at approximately 3.2 m depth. These findings indicate that 
elevated moisture conditions are not limited to near-surface soils and may extend deeper into the 
clay profile. 

Upslope runoff should be intercepted and diverted away from the proposed building envelope using 
cutoff drains or equivalent drainage measures. Surface water should not be permitted to 
accumulate within the proposed cut/fill benches or adjacent to retaining structures and footings. 

Positive surface grading should be established immediately following earthworks, with all 
stormwater directed to a lawful discharge point located away from the slope-sensitive area. 

Wastewater disposal immediately downgradient of the proposed building should be avoided unless 
specifically assessed and approved by the project geotechnical and hydraulic engineers. Additional 
subsurface moisture loading downslope of the structure may adversely affect soil strength, slope 
stability and long-term footing performance within the clay profile. Wastewater disposal should 
therefore be relocated or specifically assessed by the project engineer and hydraulic designer to 
ensure that groundwater conditions are not adversely impacted. 

Drainage improvement alone should not be relied upon as a standalone stability solution unless 
subsequent testing confirms that soil strength conditions have improved sufficiently.  

All test pit locations and the former tree excavation/backfill area should be reinstated with suitable 
compacted material to minimise future settlement and prevent preferential infiltration of surface 
water into the clay profile. 

Where stormwater flow paths, drains, spoon drains or surface runoff are proposed to pass over or 
near backfilled test pits or the former tree excavation, the drainage pathway should be lined or 
otherwise sealed to prevent water entering the backfilled zones. This is particularly important where 
backfilled excavations occur upslope of, adjacent to, or within the proposed building footprint. 

Backfilled excavations should not be allowed to act as preferential seepage pathways into the 
moisture-sensitive clay profile. 

Temporary Site Drainage 
It is recommended that drainage protection works (cut off drains/mounds) are put in place above 
(upgradient of) the work area to prevent water and sediment from accumulating in and around 
footings and reduce infiltration, erosion, softening of the clay profile and potential instability 
associated with saturated ground conditions. 

Trees and Tree Removal Effects 
The calculated characteristic surface movement for the Site, excluding tree effects, is Ys = 74.5 mm, 
rounded to 75 mm, corresponding to Class H2 reactivity. 

A large Eucalyptus regnans, estimated to have been approximately 40 m high, was formerly located 
approximately 3 m from the proposed building envelope. In accordance with Appendix H of AS 2870, 
the influence distance for a single tree may be taken as 1.0HT, giving an estimated influence distance 
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of approximately 40 m. The ratio Dt/HT is approximately 0.075, which is less than 0.5; therefore, the 
full tree-induced movement has been adopted for assessment purposes. 

For the adopted design suction depth of Hs = 3.0 m, Appendix H gives a maximum design tree drying 
depth of approximately 3.4 m and a maximum additional suction change of 0.38 pF for a single tree. 
Application of the Appendix H tree suction profile to the Site soil reactivity profile gives an estimated 
additional tree-related movement of approximately 25 mm. 

The resulting tree-affected characteristic surface movement is therefore estimated to be 
approximately 100 mm, which exceeds the normal H2 range and is considered consistent with tree-
affected Class E footing conditions. 

As the tree has been removed, the relevant design case is considered to be moisture recovery and 
potential clay heave following tree removal, rather than ongoing tree drying. In accordance with 
Appendix H of AS 2870, the calculated footing design mound height for the tree-removal case is 
approximately 75–80 mm. 

In addition to reactive soil movement, retained root systems and future root decay may locally 
disturb and soften the soil profile beneath or adjacent to the proposed development area. 

Given the proposed earthworks, proximity of the former tree location to the structural footprint, and 
the identified moisture-sensitive clay profile, the footing and retaining system should be specifically 
designed by the structural engineer for tree-affected reactive clay conditions and land stability 
considerations identified within this report. 

Important Engineering Requirement 
The preliminary findings presented in this report do not constitute approval of the proposed footing, 
retaining, drainage or wastewater design. The final structural, retaining, drainage and footing 
systems must be designed and certified by suitably qualified engineers taking into account the 
geotechnical constraints identified within this report. 

Foundation Maintenance 
Details on appropriate site and foundation maintenance practises from the CSIRO BTF 18 
Foundation Maintenance and Footing Performance: A Homeowner’s Guide are presented in 
Appendix G of this report along with Australian Geoguide (LR8) Hillside Construction Practice 
(Appendix H). 

 

 

Kris Taylor, BSc (hons) 

Environmental & Engineering Geologist    

Version: 1, Version Date: 02/06/2026
Document Set ID: 4782913



Geotechnical Site Investigation - Envirotech - 40 Wolfes Road Neika     8 May 2026 

 

© Enviro-Tech Consultants Pty. Ltd.                              www.envirotechtas.com.au                                03 62 249 197          Page 14
  

Notes About Your Assessment 
The Site classification provided and footing recommendations including foundation depths are assessed 
based on the subsurface profile conditions present at the time of fieldwork and may vary according to any 
subsequent Site works carried out.  Site works may include changes to the existing soil profile by cutting more 
than 0.5 m and filling more than 0.4 to 0.8 m depending on the type of material and the design of the footing.  
All footings must be founded through fill other than sand not exceeding 0.4 m depth or sand not exceeding 0.8 
m depth, or otherwise a Class P applies (AS2870 Clauses 2.5.2 and 2.5.3). 

For reference, borehole investigation depths relative to natural soil surface levels are stated in borehole logs 
where applicable.   

In some cases, variations in actual Site conditions may exist between subsurface investigation boreholes.  At 
the time of construction, if conditions exist which differ from those described in this report, it is recommended 
that the base of all footing excavations be inspected to ensure that the founding medium meets the 
requirement referenced herein or stipulated by an engineer before any footings are poured.   

The site classification assumes that the performance requirements as set out in Appendix B of AS 2870 are 
acceptable and that site foundation maintenance is carried out to avoid extreme wetting and drying. 

It is the responsibility of the homeowner to ensure that the soil conditions are maintained and that abnormal 
moisture conditions do not develop around the building.  The following are examples of poor practises that can 
result in abnormal soil conditions:  

• The effect of trees being too close to a footing.  
• Excessive or irregular watering of gardens adjacent to the building.  
• Failure to maintain Site drainage. 
• Failure to repair plumbing leaks.  
• Loss of vegetation near the building. 

The pages that make up the last six pages of this report are an integral part of this report. The notes contain 
advice and recommendations for all stakeholders in this project (i.e. the structural engineer, builder, owner, 
and future owners) and should be read and followed by all concerned. 
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Appendix A Mapping 

 

Figure 1 Geological mapping sourced from Mineral Resources Tasmania.   MRT mapped landslip points and polygons.  
 

Qppd – Pleistocene alluvial fan / terrace deposits: probable low-
gradient alluvial fan and alluvial terrace deposits with clasts 
predominantly of dolerite. 
Qptd – Pleistocene talus deposits: talus consisting dominantly of 
dolerite boulders. 
Tbhs – Cenozoic basaltic lava and pyroclastics: dominantly sodic 
hawaiite, with rare to locally abundant lherzolite xenoliths. 
Jd – Jurassic dolerite and related rocks: Tasmanian Dolerite. 
Pum – Malbina Formation: poorly fossiliferous interbedded 
glaciomarine fine- to medium-grained sandstone, fissile and non-
fissile siltstone, lonestones and pebble-rich patches. 
Puom – Contact metamorphosed Parmeener Supergroup 
sedimentary rocks: Unit Puo, contact metamorphosed by Jurassic 
dolerite. 
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Figure 2 Test Pit and Photograph Locations. Cross Section location. 
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Appendix B Borehole Logs 
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Appendix C Core Photographs 
TP01  
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TP02 
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TP04 
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Appendix D Explanatory Notes 
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Appendix E Soil and Rock Testing 

Dynamic Cone Penetrometer (DCP) 
Dynamic cone penetrometer (DCP) testing was conducted according to AS 1289.6.3.2 with the results 
presented in Appendix B. 

Soil Characterisation  
Table 3 summarises the soil classification results for each layer encountered, including particle size 
distribution, plasticity assessment, and the assigned USCS group symbol. 

Classifications were undertaken in accordance with AS 1726 – Geotechnical Site Investigations using 
the methodology provided in the Explanatory Notes section of this report.  

Particle size distributions were determined by wet sieve analysis, and fines classifications were based 
on Atterberg limits where available, or on field index tests (dry strength, dilatancy, toughness) in 
accordance with AS 1726 Tables 7, 8, 9, and 10. 

Full explanatory notes and reference tables are provided in Explanatory Notes section of this report. 

Table 3 Summary of the Soil Characterisation 
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1 CLAY PT03 0 37.4 3.8 29.8 66.4 H CH 

3 Silty SAND TP01 0 35.8 3 70.9 26.1   SM 

4 Silty Sandy CLAY TP02 0.1 40.2 11 35.2 53.8 M CI 

5 Gravelly SILT TP01 0.1 17.6 46.6 13.2 40.2 L ML 

6 Sandy CLAY TP04 0.1 23.9 4.2 35.7 60.1 H CH 

7 Silty Gravelly CLAY TP01 0.2 16.6 45.1 18.4 36.5 M CI 

8 Sandy CLAY TP02 0.3 26.2 2.3 47.2 50.5 H CH 

9 Silty Gravelly CLAY TP01 0.4 14.4 52.6 9.9 37.5 M CI 

10 Sandy CLAY TP01 1.5 22.1 9 36.5 54.5 H CH 

12 CLAY TP01 1.9 22.8 8.7 30.7 60.6 H CH 

13 CLAY TP01 2.2 27.1 14.5 28.3 57.2 H CH 

14 CLAY TP01 3.2 38.6 3 19 78 H CH 

15 Silty Gravelly CLAY TP04 2.9 30.9 56.4 9.9 33.7   GC 
 

  

Version: 1, Version Date: 02/06/2026
Document Set ID: 4782913



 

© Enviro-Tech Consultants Pty. Ltd.                              www.envirotechtas.com.au                                03 62 249 197          Page 33  

Soil Profiles 
The geology of the site has been documented and described according to Australian Standard AS1726 
for Geotechnical Site Investigations, which includes the Unified Soil Classification System (USCS). 
Soil layers, and where applicable, bedrock layers, are summarized in Table 4. 

Table 4 Soil Summary Table 
# Layer Details USCS TP01 TP02 PT03 TP04 

1 Silty SAND 
TOPSOIL: Silty SAND, very dark grey, poorly 
sorted, fine grained sand, with clay, trace 
gravel, roots, L 

SM 0-0.1 
DS@0.0       

2 Silty Sandy 
CLAY 

Silty Sandy CLAY trace gravel, very dark 
greyish brown, mottled yellowish brown, 
medium plasticity, medium to coarse grained 
sand, S 

CI   0-0.2 
DS@0.1     

3 Gravelly SILT 
Gravelly SILT, very dark olive brown, poorly 
sorted, low plasticity, trace sand, roots;  
gravel, F 

ML 0.1-0.2 
DS@0.1     0-0.1 

4 Sandy CLAY Sandy CLAY trace gravel, strong brown, high 
plasticity, medium to coarse grained sand, St CH       0.1-0.3 

DS@0.1 

5 Silty Gravelly 
CLAY 

Silty Gravelly CLAY with sand, olive brown, 
well sorted, medium plasticity; angular gravel, 
F-St 

CI 0.2-0.4 
DS@0.2       

6 Sandy CLAY 
Sandy CLAY, olive yellow, poorly sorted, high 
plasticity, medium to coarse grained sand, S-
St 

CH   0.2-0.5 
DS@0.3   0.3-0.8 

7 Silty Gravelly 
CLAY 

Silty Gravelly CLAY trace sand, olive yellow, 
well sorted, medium plasticity; angular gravel, 
St-H 

CI 0.4-1.5 
DS@0.4       

8 Sandy CLAY 
Sandy CLAY trace gravel, yellow, high 
plasticity, medium to coarse grained sand, F-
VSt 

CH 1.5-1.9 
DS@1.5 0.5-0.9   0.8-1.6 

9 CLAY CLAY with sand, trace gravel, yellowish 
brown, high plasticity, St-VSt 

CH   0.9-2     

10 CLAY CLAY with sand, trace gravel, yellow, high 
plasticity, F-H 

CH 1.9-2.2 
DS@1.9 2-2.7   1.6-2.1 

11 CLAY CLAY with sand, trace gravel, yellowish 
brown, high plasticity; angular gravel, St-H 

CH 2.2-3.2 
DS@2.2     2.1-2.8 

12 CLAY 
CLAY with sand, trace gravel, yellowish 
brown, high plasticity, St-H CH 

3.2-3.3 
DS@3.2 
3.3-4.4 

INF 

    2.8-2.9 

13 CLAY CLAY with sand, trace gravel, S-VSt CH     0-2.3 INF   

14 
Silty Gravelly 

CLAY 

SOIL & COBBLES: Silty Gravelly CLAY trace 
sand, yellow, well sorted, medium plasticity; 
angular gravel; 50% SANDSTONE cobbles, VSt-
H 

CI       
2.9-3 

DS@2.9 
3-3.4 INF 

Consistency1  VS Very soft; S Soft; F Firm; St Stiff; Vst Very Stiff; H Hard.   Consistency values are based on soil strengths AT THE TIME 
OF TESTING and is subject to variability based on field moisture condition 

Density2   VL Very loose; L Loose; MD Medium dense; D Dense; VD Very Dense 
Rock Strength EL Extremely Low; VL Very Low; L Low; M Medium; H High; VH Very High; EH Extremely High 
DS  Disturbed sample 
REF  Borehole refusal 
INF  DCP has continued through this layer and the geology has been inferred.  

  

 
1 Soil consistencies are derived from a combination of field index, DCP and shear vane readings. 
2 Soil density descriptions presented in engineering logs are derived from the DCP testing. 
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Soil Dispersion (Emerson aggregate test) 
Select soil samples were tested for dispersion susceptibility using the Emerson Class number method 
according to AS1289.3.8.1. The results presented in Table 5 demonstrate that: 

• Soil tested from the Site is either not dispersive (Class 4 or greater) or only slightly dispersive 
(Class 3). 

Table 5 Summary of the Emerson class results. 
Layer Soil Depth Sample ID Emersion Class Date Tested Water pH 

1 FILL: CLAY with sand, trace 
gravel 0 PT03 0.0 Class 3 8/04/2026 DI 18°C   

3 TOPSOIL: Silty SAND 0 TP01 0.0 Class 8 8/04/2026 DI 18°C   
4 Silty Sandy CLAY trace gravel 0.1 TP02 0.1 Class >4 8/04/2026 DI 18°C 5.3 
5 Gravelly SILT 0.1 TP01 0.1 Class 8 8/04/2026 DI 18°C 5.3 
6 Sandy CLAY trace gravel 0.1 TP04 0.1 Class 3 8/04/2026 DI 18°C 5.7 
7 Silty Gravelly CLAY with sand 0.2 TP01 0.2 Class >4 8/04/2026 DI 18°C 5.5 

8 Sandy CLAY 0.3 TP02 0.3 Class 3 8/04/2026 DI 18°C 5.6 

9 Silty Gravelly CLAY trace sand 0.4 TP01 0.4 Class >4 8/04/2026 DI 18°C 5.7 

10 Sandy CLAY trace gravel 1.5 TP01 1.5 Class >4 8/04/2026 DI 18°C 5.7 

12 CLAY with sand, trace gravel 1.9 TP01 1.9 Class >4 8/04/2026 DI 18°C   

13 CLAY with sand, trace gravel 2.2 TP01 2.2 Class >4 8/04/2026 DI 18°C 5.6 

14 CLAY with sand, trace gravel 3.2 TP01 3.2 Class >4 8/04/2026 DI 18°C 5.5 

15 
SOIL & COBBLES: Silty 

Gravelly CLAY trace sand 
2.9 TP04 2.9 Class >4 8/04/2026 DI 18°C   

 

Soil Aggressivity Testing (Footing Exposure Classification) 
Soil samples from across the Site were assessed for potential aggressivity to concrete in accordance 
with the requirements of AS 2870:2011 – Residential Slabs and Footings (Clauses 5.5.1–5.5.3). Testing 
was undertaken to determine the salinity exposure class and provide an indicative assessment of 
sulphate soil potential. 

The results are summarised in Table 6 which presents the sampling depth and location, soil texture 
classification, electrical conductivity (EC1:5), salinity factor (K), calculated saturated extract 
electrical conductivity (ECe), and the corresponding salinity exposure class (Table 5.1, AS 2870). Soil 
pH values were also measured and used as a conservative indicator of potential sulphate aggressivity, 
together with the assigned soil condition class, to derive an indicative sulphate exposure class (Table 
5.2, AS 2870). 

It is noted that the sulphate assessment has been undertaken on the basis of pH values only, and 
therefore represents a conservative assumption. Where soils exhibit pH < 5.5 or are otherwise 
classified within B or C exposure classes, confirmatory laboratory testing of sulphate concentrations 
may be warranted to refine the exposure classification and confirm appropriate concrete durability 
requirements. 

Salinity testing has been undertaken in accordance with the relevant guidelines and provides a direct 
basis for assigning salinity exposure classification. 

Where aggressive soils are discerned,  detailed recommendations for the management of aggressive 
soils, including concrete strength, curing and reinforcement cover requirements, are presented in 
Appendix F. 
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Table 6 Soil Aggressivity Assessment in Accordance with AS 2870:2011 
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Depth 
 Saline Soil Determination Sulphate Soil Potential^ 

USDA Soil 
Texture Class 

EC1:5 
K* 

Ece 
Exposure 

Class 
pH1:5 

Soil 
Condition 

Class 

Exposure 
Class From 

(m) 
mS/cm dS/m 

1 PT03 0.0 Clay 0.06 5.5 0.33 A1 5.7 B A1 
3 TP01 0.0 Loamy sand 0.08 13.0 1.04 A1 5.3 B A2^ 
4 TP02 0.1 Clay loam 0.10 6.5 0.65 A1 5.3 B A2^ 
5 TP01 0.1 Silt loam 0.04 8.5 0.34 A1 5.3 B A2^ 
6 TP04 0.1 Clay 0.05 5.5 0.28 A1 5.7 B A1 
7 TP01 0.2 Clay loam 0.03 6.5 0.20 A1 5.5 B A2^ 
8 TP02 0.3 Sandy clay 0.07 6.0 0.42 A1 5.6 B A1 
9 TP01 0.4 Clay 0.04 5.5 0.22 A1 5.7 B A1 

10 TP01 1.5 Clay 0.05 5.5 0.28 A1 5.7 B A1 
12 TP01 1.9 Clay 0.06 5.5 0.33 A1 5.6 B A1 
13 TP01 2.2 Clay 0.06 5.5 0.33 A1 5.6 B A1 
14 TP01 3.2 Clay 0.08 5.5 0.44 A1 5.5 B A2^ 
15 TP04 2.9 Clay 0.07 5.5 0.39 A1 6.0 B A1 

^ Preliminary findings based on soil pH only.  Further sulphate testing required to rule out sulphate soil exposure risks  
*Electrical conductivity of the 1:5 soil–water extract (EC1:5) was measured at 25 °C and converted to an equivalent saturated 
paste extract (ECe) using texture-based conversion factors (ECe = k × EC1:5) following Slavich, P.G. & Patterson, R.A. (1990). 
Estimating the electrical conductivity of saturated paste extracts from 1:5 soil:water suspensions and texture. Australian 
Journal of Soil Research, 28, 453–463.          
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Appendix F Geotechnical Interpretation 

Interpreted Engineering Ground Model 
The detailed soil profile has been simplified into an interpreted engineering ground model for the 
purpose of preliminary geotechnical assessment and slope stability modelling. This approach has 
been adopted because the logged soil units are variable and gradational, and the boundaries between 
materials are not considered to represent laterally continuous discrete stratigraphic layers. 

The interpreted model is based primarily on test pit logging, DCP resistance, field consistency, 
moisture condition, and the relative positions of TP01 and TP04 within the proposed building area. For 
the purpose of the preliminary slope stability model, the profile has been divided into three 
engineering units: 

• Firm High Plasticity CLAY 
• Stiff High Plasticity CLAY 
• Very Stiff Medium Plasticity CLAY 

The consistency categories used in the model have been interpreted from DCP blow counts recorded 
per 100 mm penetration. As a general guide, DCP blow counts of approximately 2 blows per 100 mm 
or less have been interpreted as firm clay, values up to approximately 5 blows per 100 mm have been 
interpreted as stiff clay, and values up to approximately 9 blows per 100 mm have been interpreted as 
very stiff clay. 

The inferred engineering unit boundaries shown on the cross-section mapped in Figure 2 and 
illustrated in Figure 3 are interpretive and should not be regarded as sharp geological contacts. They 
represent interpreted transitions in material behaviour, based on the available investigation data, for 
the purpose of preliminary assessment and further investigation planning. 

The parameters presented in Table 7  are inferred values adopted for preliminary slope stability 
modelling only. They are based on field observations, DCP-derived strength trends and engineering 
judgement. No laboratory shear strength testing has been undertaken at this stage. The parameters 
should therefore be regarded as preliminary and subject to revision following targeted undisturbed 
sampling and laboratory testing. 

Table 7 Adopted Inferred Parameters for Preliminary Slope Stability Modelling 

Engineering Unit 
Unit 

Weight γ 
(kN/m³) 

Saturated Unit 
Weight γsat 

(kN/m³) 

Effective 
Cohesion c′ 

(kPa) 

Effective 
Friction 

Angle φ′ (°) 
Basis 

Firm High 
Plasticity CLAY 

20.5 20.5 5 15 

Inferred from DCP 
resistance, field 
consistency and moisture 
condition 

Stiff High 
Plasticity CLAY 

20.5 20.5 10 15 

Inferred from DCP 
resistance, field 
consistency and moisture 
condition 

Very Stiff 
Medium 

Plasticity CLAY 
17.0 19.0 24 19 

Inferred from DCP 
resistance, field 
consistency and moisture 
condition 
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Figure 3 Interpreted Engineering Ground Model and Preliminary Slip Surface.  Note: Engineering unit boundaries and slip surface are inferred based on test pit logging, 
DCP resistance and field observations.
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Preliminary Slope Stability Model 
A preliminary slope stability model (Figure 4) was undertaken using the interpreted engineering ground 
model (Figure 3) and the inferred parameters presented in Table 7. The model was developed to 
assess an indicative shallow slide scenario associated with the proposed earthworks and to 
determine whether further Site-specific investigation is required. 

The model was analysed using the Bishop method. The calculated factor of safety was 1.28, which is 
below the adopted target factor of safety of 1.50 for long-term stability. 

Based on the adopted inferred parameters, the preliminary model indicates that slope stability is 
marginal and does not meet the adopted screening criterion. However, the model is based on inferred 
parameters derived from DCP correlations, field observations and engineering judgement only. No 
laboratory shear strength testing has been undertaken at this stage. 

The result should therefore be regarded as a screening-level outcome and not a final land stability 
assessment. Further targeted sampling and laboratory shear strength testing are required to confirm 
representative strength parameters and refine the slope stability model. 

 

Figure 4 Preliminary slope stability model showing interpreted engineering units and modelled shallow 
failure mechanism (Bishop Method). The preliminary model returned a calculated factor of safety of 
1.28, below the adopted screening criterion of 1.50. Engineering unit boundaries, groundwater 
conditions and adopted parameters are inferred from DCP resistance trends, field observations and 
preliminary geotechnical interpretation only. 

Footing Minimum Target Depths 
Footing design for the proposed structures are to consider the depths of limiting layers at the base of 
potentially problematic soils.   Where practical/allowable, thickened beams may be deepened 
through problematic soil layers according to engineering specifications (Table 8).  Table 9 should be 
referred to where only 50kPa allowable bearing capacity is required. 

Table 8 also presents a summary of the estimated soil depths and associated layers where less than 
5mm of vertical soil movement can expected due to soil moisture fluctuations from normal seasonal 
wetting and drying cycles.  Where 5mm tolerances are required, concentrated loads including but not 
limited to slab edge or internal beam or strip footings shall be supported directly on piers in 
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accordance with minimum target layer depths presented in Table 8, with considerations given to 
required bearing capacities in accordance with Table 9. 

All footing depth, soil movement, and bearing capacity calculations presented in this section are 
based on interpretive IPS or ISS values derived from field and laboratory data, as outlined in the 
Explanatory Notes section of this report. These values are used to infer soil reactivity in the absence 
of direct measurement, in accordance with industry best practice. 

Table 8 Soil characteristic surface movements and recommended footing minimum target depths 
Footing design parameters TP01 TP02 PT03 TP04 

Ys Calculation Depth 0m^ 0m^ 0m^ 0m^ 

Surface movement Ys (mm) 45 75 75 75 

Calculated Equivalent Reactivity Classification (AS2870) H1 H2 H2 H2 

Base of problem soil layer (m)* 0.1 0.3 0.7 0.9 

Layer at base of problem soil* 4 8 10 11 

Pier/Footing minimum target depth (m)# >4.5 >3.5 >3.5 >3.5 

Allowable bearing capacity at min target depth (kPa)# 150 250 250 250 
- No problem layers encountered 
^ Calculations relative to surface of borehole at the time of investigation 
~ Calculated based on revised soil profile depth/thickness following indicative cut and fill.  Inferred fill reactivity indicated 
(Iss value) which is typically based on more reactive soils expected to be encountered within inferred cut. 
* Base of problematic soil layer depth below top of borehole surface at the time of testing to achieve 100 kPa allowable 
bearing capacity or greater. 
# Target soil layer depth where Ys values from normal wetting and drying cycles are estimated at less than 5mm vertical 
movement. >minimum bored pier depths (see bearing capacity table for bored pier design depths).  
The classifications presented in Table 8 represent calculated equivalent reactivity classifications only and should not be 
interpreted as the governing design classification for the Site. Due to the problematic ground conditions, tree-removal 
effects, earthworks and slope stability considerations identified during assessment, the Site should be treated as requiring 
specific engineering design (Class P conditions). 
 

Soil and Rock Allowable Bearing Capacity & End Bearing Capacity 
Soil allowable bearing capacity was calculated from correlations with DCP blow counts. A 
recommended safety factor of 3 is applied in accordance with AS2870.  Where high clay and silt 
content is observed in the soil, soil allowable bearing capacity is determined from undrained shear 
strengths using field vane correlated DCP values.   Interpretive bearing capacity values are presented 
in Table 9. 

Although the DCP testing was conducted through the FILL, there is no interpretation of bearing 
capacities of the FILL, as it is recommended that the FILL is not used for the support footings due to 
risk of differential settlement. Unless there is documented evidence that the fill is engineered or 
engineering confidence that the fill was suitably compaction controlled, building structures should be 
founded on underlying natural soils or bedrock with suitable bearing capacity for the design loads. 

Table 9 Soil allowable bearing capacities and problematic ground conditions. 
Depth below investigation 

surface (m) 
Allowable Bearing Capacity (kPa) 

TP01 TP02 PT03 TP04 
0 90~ 40~ 40~ 70~ 

0.1 100* 50~ 50~ 170 
0.2 130 40~ 100 130 
0.3 100 130* 40~ 130 
0.4 170 170 280 90~ 
0.5 170 170 40~ 90~ 
0.6 240 240 90~ 90~ 
0.7 >400 200 130* 90~ 
0.8 REF 200 120 90~ 
0.9   200 120 120* 
1   330 140 120 

1.1   280 170 120 
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Depth below investigation 
surface (m) 

Allowable Bearing Capacity (kPa) 
TP01 TP02 PT03 TP04 

1.2   280 170 120 
1.3   200 170 170 
1.4   200 200 120 
1.5   140 240 170 
1.6   240 170 200 
1.7   280 170 240 
1.8   200 200 200 
1.9   200 240 200 
2   280 200 170 

2.1 100 330 170 170 
2.2 240 280 200 >400 
2.3 170 >400 REF >400 
2.4 240 REF   >400 
2.5 240     280 
2.6 200     280 
2.7 170     >400 
2.8 200     >400 
2.9 200     >400 
3 240     330 

3.1 200     280 
3.2 170     280 
3.3 170     >400 
3.4 170     REF 
3.5 170       
3.6 170       
3.7 240       
3.8 280       
3.9 280       
4 140       

4.1 200       
4.2 170       
4.3 280       
4.4 REF       

Correlations drawn from DCP and vane shear testing. 
REF - Penetrometer Refusal 
^ Footings to be founded through the FILL 
~ Problematic soil layer attributed to loose, soft, or low allowable bearing capacity soil (<100 kPa) 
*Soil layer expected at the base of problematic soil layers at test location (or at surface where problematic soils not 
encountered) to achieve 100 kPa allowable bearing capacity or greater. 
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Characteristic Soil Movement (Ys)  
The characteristic soil movement (soil reactivity) from wetting and drying cycles is calculated 
according to AS 2870 Section 2.3.  The calculations are based on Iss % testing results or correlations 
with linear shrink data and are based on complete soil profiles for boreholes drilled within the building 
Site. In the case of where cut and fill are proposed and building finished floor levels (FFL) are made 
available, the Iss value is recalculated based on the FFL and estimated cut and fill as per Table 8. 

According to AS 2870 Section 2.3, calculations consider the depth of groundwater and bedrock. Soil 
characteristic movements based on lab testing are presented in Figure 5.  

Figure 5  Calculated Characteristic Soil Movement Based on Soil Testing 
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Design Of Footings for Trees 

The calculated characteristic surface movement for the Site, excluding tree effects, is Ys = 74.5 mm, 
rounded to 75 mm, corresponding to Class H2 reactivity. 

A large Eucalyptus regnans, approximately 40 m high, was formerly located approximately 3 m from 
the proposed building envelope. In accordance with Appendix H of AS 2870, the influence distance 
for a single tree may be taken as 1.0HT, giving an estimated influence distance of approximately 40 
m. The ratio Dt/HT is approximately 0.075, which is less than 0.5; therefore, the full tree-induced 
movement has been adopted for assessment purposes. 

For the adopted design suction depth of Hs = 3.0 m, Table H1 gives a maximum design tree drying 
depth of approximately 3.4 m and a maximum additional suction change of 0.38 pF for a single tree. 
Application of the Appendix H tree suction profile to the Site soil reactivity profile gives an estimated 
additional tree-related movement of approximately 25 mm. 

The resulting tree-affected characteristic surface movement is therefore estimated to be 
approximately 100 mm, which exceeds the normal H2 range and is considered consistent with tree-
affected Class E footing conditions. 

As the tree has reportedly been removed, the relevant design case is considered to be moisture 
recovery and potential clay heave following tree removal, rather than ongoing tree drying. In 
accordance with Appendix H of AS 2870, the calculated footing design mound height for the tree-
removal case is approximately 75–80 mm. 

The footing system should therefore be specifically assessed by the structural engineer for tree-
affected reactive clay conditions and the land stability considerations identified within this report. 

Concrete Durability Requirements 
The soil aggressivity testing results presented in Table 6 have been interpreted in Table 10 to provide 
indicative requirements for minimum concrete strength, curing duration and reinforcement cover in 
accordance with AS 2870:2011. This table builds on the previous classification summary by applying 
the relevant durability provisions to each individual soil layer encountered across the Site. 

From these results presented in Table 10, it is generally discerned that in all investigated areas of the 
Site: 

• With an exposure classification of A2, at a minimum, 25 MPa concrete is generally 
recommended with 40 mm cover using a damp-proofing membrane or 50mm cover without.  
A minimum curing time of 3 days is recommended.    

• It is also essential to refer to other applicable construction standards to ensure compliance 
with all relevant guidelines and best practices. 

Table 10  Interpretation of Soil Aggressivity Results – Minimum Concrete Strength, Curing and Cover 

Layer Location 
Depth 

Exposure 
Classification 

Minimum Concrete Minimum 
Days 

Curing 
Cover~ 

From (m) Salinity Sulphate^ Strength f’c  (MPa)^ 

1 TP01 0.0 A1 A2^ 20-25^ 3 40-50# 
2 TP02 0.1 A1 A2^ 20-25^ 3 40-50# 
3 TP01 0.1 A1 A2^ 20-25^ 3 40-50# 
4 TP04 0.1 A1 A1 20 3 40 
5 TP01 0.2 A1 A2^ 20-25^ 3 40-50# 
6 TP02 0.3 A1 A1 20 3 40 
7 TP01 0.4 A1 A1 20 3 40 
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Layer Location 
Depth 

Exposure 
Classification 

Minimum Concrete Minimum 
Days 

Curing 
Cover~ 

From (m) Salinity Sulphate^ Strength f’c  (MPa)^ 

8 TP01 1.5 A1 A1 20 3 40 
10 TP01 1.9 A1 A1 20 3 40 
11 TP01 2.2 A1 A1 20 3 40 
12 TP01 3.2 A1 A2^ 20-25^ 3 40-50# 
13 PT03 0.0 A1 A1 20 3 40 
14 TP04 2.9 A1 A1 20 3 40 

^Sulphate class is conservatively estimated from soil pH and further testing is required on soil samples to confirm if the low 
pH is attributed to sulphate or other anions within the soil.  If pH conditions are attributed primarily to sulphate, then the 
indicated exposure classification is expected to reliable but subject to sulphate concentration threshold presented in 
AS2870.  
# Where a damp-proofing membrane is installed, the minimum reinforcement cover in saline (non A1) soils may be reduced 
to 30 mm 
' Where a damp-proofing membrane is installed, the minimum reinforcement cover in sulphate (non A1) soils may be 
reduced by 10 mm. 
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Appendix G Foundation Maintenance & Footing Performance (CSIRO) 
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Appendix H Examples of Good Hillside Construction (AGS LRM LR8) 
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*

*This report contains soil classification information prepared in accordance with AS2870 as well as AS2870 extracts which 
may be used as general guidance for plumbing design. The hydraulic designer is to use their own judgment in the 
application of this information and this report must be read in in conjunction with hydraulic plans for the proposed 
development. 
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